Wolfpadk

(Windows NT® Clustes)
Sivaprasad &disetty

Microsoft Corporation

April 10, 1997 Windows NT Clustes Pentium Ry ClusteWorkshop 1997




Today’s Agenda

+ Wha Is Clustemg?

+ Project goals

+ Architectue overview
— Odigatory Demo

+ Clustering API Oerview
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What is a Cluster?

+ Group of independent systems that appear to be a
single system

+ Managed as a single system

« Common name space

+ Services are “cluster wide”

+ Can toleate componentflures

+ Components can be added transparently to users
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Development Goals

+ Extend Windows NT to seamlegshclude duster
features

+ Easy to usemass maet pioduct

+ Avallability

+ Manageabillity

+ Scalability

+ Suppot for file/print, web Sw, well behaed aps as
base features

+ API for “cluster avare” pioducts
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Windows NT Clustes

Target @plications

+ Database seers

+ E-mall, Groupware, and ductivity Applications
+ Transaction Rrcessing Seers

+ Enteprise Applications (i.e SAR CA/Unicenter)

¢

¢

ntemet Web Serers

Hle and Pnt Sewers
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Windows NT Clustes

Phase 1 Features

+ Two nodes (design i1®f N)
— Both ae actve, no passe sever

+ Fall over piotection br sewer goplications
+ Applications ae explicitly registereddr suppor

+ Dual-access storage model
— Both nodes can access am#, one taa time (one nod&@wns” it)
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Phase 1 Coruration
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Design Decisions

+ Separate seice rather than modify NT Krnel

— Does not brden base system
— Easier to design and ey
— Slight performance and space cost

+ Shared nothing

— Simplified hadware confjuration
— No shaed fle system

+ Very poverful administative tools
+ Applications nust be tansactional
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Wolfpack Components
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Basic Wolfpack Terms

+ Cluster —-one or more closely-coupled nodes,
managed as a single entity

+« Node — NT Sevwer unning duster softvare

+ Group - collection of Resources

+ Resource- basic entity managed by the cluster
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Resources

+ Components thgrovide a searice to dients in a gent

server emironment suh as:

— physical disks,
— processes, databases,
— |P addresses, etftc. ...

+ Managed by cluster as Opaque objects

+ Online on one node at a time

« Can mae from one system In theuster to another
system in the cluster

April 10, 1997 Windows NT Clustes Pentium Ry ClusteWorkshop 1997




Resource Dependencies

+ Resources may depend on other resources

+ A resource Is lmught online after anresources it
depends on

+ A resource Is tadn ofline before ary resources it
depends on

+ All dependentesources willdilover tayether and»ast
In the same Group
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Resource Properties

+ Resource Type + Group Membership
+ Poll intervals + Possible Nodes

— LooksAlive + Restart Blicy

— IsAlive + Dependencies

+ Private esource da
— Unique identrer
— Haidware binding
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Resource DLLs

+ Run in a resource monitor process

+ Resouce specit code thaallows duster softvare
to manage a resource

+ Resouce DLLs will be povided ly Microsoft for
base features

+ Easily written to ceate tuster avare gplications or
devices
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Resource DLIAPIs

Initiate Requests!>

NT Cluster Resource
Service < Report Events Monitor

< Resource
DLL APIs

Physical Disk IP Address Generic App Database
Resource DLL Resource DLL| | Resource DLL| |Resource DLL

» . R -
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Resource DLIAPIs

Functions
¢ Startup
+ Open + Arbitrate
+ Close + Release
+ Online + ResourceControl
+ Offline + ResouceTypeControl
+ Terminate + Create
+ LooksAlive + Delete
+ ISAlive
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Group Example

Database
Resource DLL

—

Payroll Goup

Generic App
Resource DLL

IP Address

Resource DLL

Drive E:

Resource DLL Resource DLL

Drive F;:

Windows NT Clustes

Pentium Ry ClustetWorkshop 1997




Connecting the Pieces

+ Node-to-Node communications
+ Cluster Service to Resource communications
+ Application to Cluster Sgrce comnunication
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Node to Node
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+ Cluster Services talking to each other
+ Keepalive notitations

+ Resource state change atomic broadcast$
+ Intra-cluster commands
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Application to Cluster Service
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Cluster Mangement Tools

+ Cluster administrator
— Monitor and manage the cluster

+ Minor modifications to ®isting tools
— Performance monitor
& Add ability to watch entie duster
— Disk administrator
& Add undestanding of shad disks
— Event Iggger
& Broadcasteents to all nodes
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Managing Applications

+ Many aplications will“just work” without ary modi

fications

— Support for generic applications and services

— Tools congure them intdNolfpack

— Clients fequently “gracefully” handle seer bief outages
+ Easy to support other applications

— Wizard to ceate d'resource DLL
— Wizard to ceate adminisator extensions
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Cluster Management

+ FInd and communicate with Cluster
+ Query/Set Cluster properties
+ Enumerate Cluster objects

— Nodes

— Groups

— Resouces and Resoce Types
+ Cluster gent notifcations

— Node state and property changes
— Group state and property changes
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Summary

+ Wolfpack — duster eaturesdr NT

+ First phase conceigies on aailability
— Hle, pnnt, IS huilt-in to phase 1
— Simple to install and use
— Improves &isting gplication aailability
— Foundation ér future features

+ Second phase=al distrouted gops
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